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(54) METHOD FOR DISCRIMINATING SORT OF OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to stabilize survo operation by detecting a 
focus search level, certifying whether an installed disk belongs to the prescribed sort or not, 
detecting an R/F level and/or a focus error signal level and, finally, certifying the disk sort. 
SOLUTION: It is decided whether the inserted disk is a CD type or a DVD type by comparing 
the voltage level of the focus search waveform which is detected from the position of FZC 
(focus zero cross) with the predetermined critical value. Susequently, after plural critical values 
which can divide CD-ROM. CD-RW and CD-R are set, VPP of FE or VPP of RF is compared 
with the respective critical values, through which the sort of CD is discriminated. Further, after 
plural critical values which can divide DVD-ROM. DVD-RW and DVD- RAM are set, VPP of FE 
or VPP of RF is compared with the respective critical values, through which the sort of DVD is 
discriminated. 
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■rSI»*313f2«803tfB»i«(*©«S*i|SiJ:&ft. 

[fi^^5] mt^'mi'mmmx. mtm.m$infcy 

J:i5felfft,»<!:#»CD^<b*iJ»rO, WMic, ^«>I9:SL 
?rmi -r .Si**]! 3 S/c«4 ie«ScD3feiB^ii^*©«S 

6 -7 >ii -b* a ^7 o X {4g*s;^tB 3 tiJ^j: t, i i . 

10 »A 3 infcmzm^w^c Yijht mtf ict ^mk t 

V D 5^<D7fei!S^ffiffl L rft^ffl 3 n/c R F SO' F E © U 
^W^^CD-ROM. CD-RSO'CD-RW^WJ-r 

s c i -rssi^^a 3fBts©3tf^jesJi*©ffis*ij 

mm^ D V D 3^ i ffl^ij 3 n ^ <t . tuiei^ 2 wsflispt r . 

20 DVDIS©7t;i®«:<^fflL/r*ltU3nfcRFRO*F E©U 
^M^fbDVD-ROM, DVD-R. DVD-RWS 
CfD V D - R A M^mmt -5 C i 'Sr^mt ti>n^ 3 

[i»*ii9] miEmimsmmx. mxsntcMim 

L/C h V •;'+>d/x5-M-^©b-i;U*:>e.DVD-RO 
M. DVD-RWSO*DVD-RAM^*lJSfJ-r€>Ci«r 

30 [000 1 ] 

3fefBii«{*©S»^*iJSlJ-r-53fclB»!ISf*©SS*<JSiW^ 
[0002] 

m^<otc^. m^mom-mo:>oA (ROM) mtL 

X. 3>>''!i' h t'-y X i7D i. (Cotipact Disc Read Only 
Memory :«T. C D - ROMilSR-r) SCJ'f'^ 
40 ^^tl-r'^ ;^i'aA (Digital Versatile Disc Read On 
ly Memory : fe(T. D VD - ROMil/W) . im<Dfy 
©fB^*ipIfi|!&:'?:t-A (WORM)SiLT. 

h 7^ ;^ d' (RecordableCompact Disc : J^T, C D - 
RifiPf) SC/7=-f y^^U^tSfilf -f (Recordable 
Diqital Disc : JWT. DVD-Rtf*f) . RC/S^ 

mtsEmnfi-^msmmmsjm^t lx. 

ly/^f Vy'^T.i? (Rewritable Compact Disc: t^T, 

f < (Rewritable Digital Versatile Disc : W 
50 DVD-RW. DVD-RAMiftrT) U^ifiSj 
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^-r^-C*6^o CCr. DVD-RAMiDVD-R 

-':f(omyj(ic^-^HEm^^^^\ dvd-rwojs 

- ycD^dc "f- ^ ^tzmrc * -5 d: l ^ ^ C i r 
[0 0 0 3 ] S/c. CCDJ:^^C^«|;5:7K:7''< S 

[0 0 0 4]— TJ. DVOfflCDTfef-:; i5^r ':/:7'4C^3 10 
n^5t:aS«. 635-'650nm (oJtailc. ^S^) 
^i^mt^tK CD-RCDtttR*Su^ffi-r/ci?)CC«7 8 
Onm (^5^^7^) cDi«?S^W-r57feaS:?t?^i£^^Sr^^. 

CD-RbMtCie^^^i/cltfgt^T 8 Onmie 
3 5-6 5 OnmOOfHItlCDa^gS^JfflOrfe^^ttlTC 

[00 0 5] DVDi^x-f ;^^{iCD3^^-< Xt^^tCit^ 

6t««ieia®*r(D^gfi3:. DVO^rO. 6mmr^ 20 
ht^. CD^JSl, 2mm'C*5)o 
[0 00 6] C<DX^rj:^W^^f^ 

A X ^(DiBJ^/H^^gCD— 1 2 ^CiSTo cn6 
-/v^ ^10 1 (C^m-^IB^SMCDM-^ h ^ ^±Ccjt 
mm) CcAW^lf^o 30 

[0 0 0 7 ] itmA^\%. -mm^m^m<o%mm^ 

mfi-^^RFsa^'i:^-^*x5--*^a5i 0 4ccai;'7-r 

6a;'5$n/c^«M-^?!^?>'^'-a?w^ft-^RF. ^-^^ 

> ^ ft-^ T E R o'f^- * taSiT ^ /ce5?)(Z)$iJS3Jfi 
-^^jr^^rt^tiiT'So R FftWI?^0/c:5!>CC'rr2-iS^' 1 
O5 0C|H;f3 3n, FEfi-^RO*TEm^cDJ:^&-!t-4< 

[0 0 0 8 ] x>r3-yi 0 3tS. iBbT-<*f"-^^ 
"iff ^7.^ 1 0 l*s^3R-r'5>:7 4--v.:. h©iESS>'^•;^x 

1 0 UClEJi^L. 7^ri-:$f 1 0 51*RFM#?!p67U 

[0 0 0 9 ] ccz>cfc^?:^fie3fc<D3t7"^;^:57<DiajSi/ii^ 
h^aHST-SCi^ir^-S. itf^T.^ 50 
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cDfB^/«*Sfi(7)'<>i>7x-;^ 1 1 o^/ruriB^ 

/S^^^^v-rrJ> 1 1 HceaS-r^iJfc^C. x>n 

--^1 0 3ccia§ar-<*f^--^^i^^^5?&\ 7^:3 --^5^1 

0 5*>6«lliSn/cf'-^*St:fS. Mtc. -^^zily 

1 1 Ui. KDfBi§/S^^^icSeoTx>n--y 
10 3. f=n-^l 0 5RO'-t^-^Wi»gBl 0 6^$iJia3 

[0 0 10] >r>i?:7:»:-;:^l 1 Ot\^X\t.. — flSfl^tc 
AT A P I (Acfvanced Technology Atta 
ched packet Interface) ^^MT^o CCDATAP I 
CDSO^DVD K^-fT/CDcfc^^CTfef'^ Xi^'CDiB^ 

Tfef^^X^CDiBJi^/W^^g^CcfcO'r:^-- K$n/c7^- 

[0 0 1 1 ] — i^-*i'$ij^a]gpi oet^FEfi-^^ftO: 
^ •:.+>^1f--jJ^lgKlg|5l 0 8tcai:^-r€>» 

[0012] *-:^X|gt6SPl 0 7 (J. Ttf -:; ^'T y 

^1 0 2f^cz)-7=!--:^xr ^^^x-^;^,|gij!j^-a-5c 
7=^-f 1 0 loiTSttwiiise^'ttSo iP-^. *:*"r 

K:fieorM^u>x<b7fef"^x^ 1 0 1 paoiSSt*— S 

[0 0 13] ^/c. h^':;^>^1t--d<lgtta5l 0 8 

oM^^u>x^*7''f x^ 1 0 1 Jc*fur^S7^[Si^ift 

[0014] CC7)i#. ^fe-r X ^(DfaSi/S 

^mm.t^ QDY'y^^fXik^t. CD ^^riBSS/H^T 

•rn«?^t?7!^^. i>L. DVDK^-Y:/. «?ilx.«. DVD 
-RAMr&^i. p^gpccCD^^tDV:? h'i7xr^:^ffl 
LTl^-SOr. CD3S«>fSJi^/||^rtS<fc^tC. DV 
DI^/ct:fr«J5:<. C Di^^feffifflrt-S J: ^tcfeoTl^ 

[0015] ^<Dfc^. X d?<DiEli/l?*iia;&5 

DVD K^-<:/r*'S<t. !f A ^n/c 7^ ^ x^;:?5CD 3ft 
r^-^^t^^DVD.^r^^^&^^rSr^iJMU; DVD,^T^* 
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^mMti'jmi><'S)i>. cDm-c&i^mm^ intern-^ 

[00 16] #3fef'^;^i'«J5W*«:J:-5-CRF 

fc, DVDSORF U--i;l'*WcW'54. SS^$©S 
g«DVD-ROM>DVD-RW>DVD-RAM© 

[00 17] 

-< ;^ i^caigfiJSijT^atCfcO-CK. R F v-<)v^msmu 
r fgss^f t? & -5. *>WJS*f-c * ^ b r c ^/c /cJ6 . 
iSSS^f -/ ;^ r * ^ -c fc)?iJ©MH«: J: o rss^^^iffi 

#«C, CD-RiCD -ROM©i#^(i. M:^i4> 
[0 0 18] CCDJ:'5{C7^^y^5'CD®ffl©iSI«iJ*^-S 

fijffi 1^— j^©7= ^ i> (c*jt:f ^lE^pJtgT^ ;^ * 

©■€-®ftk©@fifJ«> :? y-^>->i' (free running) 

V D IS© D V D - R A M i D V D - R W<t ?riK^IJ-r S^t 
IBIS^i*©«a#IJSIJ^r &*ffi«f 2. ©-C* 
[00 19] 

^©«i®:&*iJBrrs:^ffirA»3. 7"-* ;^i'i?«©WiW?& 
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[0 02 0] ^fc. mzmMii. m^<,cm^j:^mmm^ 

i. ^^Sn/cf'-r ;^^*[li£$-tS-)5:*i«=)RFU'>5;US 

[ 0 0 2 1 ] 5 e)6cm3^H>^i*, yt^mmmmx^ti 

*;^i^-m-^=&«ltB l/rjfASnfcjfeiBliia*©®^^ 
7 * — *x X ^ -fg-^*^ 6 :7 * - *x -fe'p i7 p x{i 

C D IS S D V D 3^ i WgiJ-^ II 1 W)3'JSPg i . m 
*1J«(J@P§-C*IJJ3IJ 3n/cCDIS*fc»DVD is©*ieMii« 

30 f2ISiBJtgifefBlii^{*-C*^*>;&«)3lJTSm2*lJ«lJ® 
<!: ^»Xtf ^ C i ^ #® i -r ^ , 
[0022] ±1211 1 mmm-C. y *-ijy^D-'-^m 

■C C D IS S /c« D V D IS i *iJglJf S C i i -r S , 

[0 02 3] 3 6«c, HI *ij;3i]i5P§-c, mm^intcy * 
- * ;^ -y- - g=-iS^ffj© u •< ju *s^jt>S:^ /cSJ* u '^ju J: 
•?feiSl,>i#«CDlSi*'JlS-r^*5, ;^{c. 

[0 024] 3e.(c. mi-mm^-c, 

i > »A 3 n/c76iB»J«i*« C D 5fi{C*iJ»f-r S C <t 

[0 02 5] 3 e,{c. mi fl?ijmi>g-r, »A3n/c3tfB 

iSjei«:*5CDisi*ii«ij§n6<i:, mzm^mmv, dv 

DI^©*jS^fi6fflL/T«ia$nfcRFSO'F E©U--^JU 
*^6CD-ROM. CD-R&0'CD-RW?:*iJSlJ-r^ 

50 [ 0 0 2 6 ] $ e,{C. m 1 spJglJSIlgr. »A$4l/c5feiB 



7 

;l/:0>6DVD-ROM. DVD-R. DVD-RW&C/ 
D V D - R C <!: cbTSo 

[0 0 2 7 ] ? Hi W^iJSPgT. »ASn/c7^fB 
Jii^»7:;^DVD3^i*iJ^iJ?n^i. y ^j-'yyj^y^^ 
ftUtc h ^ ':^ + >:^x^-^-^<DU-<^l';J^^6 DVD-R 
OM. DVD-RWSO'DVD-RAM**IJjJlJ-r€>Ci 

[0 02 8 ] 

[S|B^cD^iS<D?gSI] JWT. ^Ic^BJcD 1 JliSCDjf$SS^*t 

n;:^ (Focus Zero Cross : i^T. F Z C if^T) {4S* 
«^ttlT^FZC^g|52 0 1 RF&C>'1f-;J<'x^- 
^gPl 0 4:!&:»6A:t?3n2»RFft#CDU^;b«:t^a-r 
^RF U-<JU^tag|52 0 2 F ZC{imxX^:^tl^ 
y^-tfT.V-^mi' (F - s c h) (DU-Ol^^m^ 
^y^-i7::^V-^\y^JV^tii^2 0 3t. RFSCXi;^ 
-^<:^y-^S^l 0 4i)^t^X:fjSti^y yt-tj:^s.^ 
-fi-^(FE) (Diy^Ji^^^m-r^F EU-<)l^m^^2 
0 4t. A:^$n€> h^-y+>^x^Wt^ (TE) CD 
U-<JU*«^ffl^-STE U--<;l/«ia5SP2 0 5 #952 0 

2-2 0 5^^^mtj^ti^^m^(o\y^ji^mmux^ 

[0 0 2 9 ] 02O (A) (C) ^3:. DVDI^^C^^ 

^<D$t^^rj:mmmx&'ox. m2 (a) {^dvd- 

RW. 132 (B) «DVD-R0M. 03 (C) »DV 
D-RAM-r-f K^-rt/CC^n-etiJfAL/ci^ 
tC*^tiJ3n€>RF. TE. FE&ay 

(F- s ch) *-€-tl^*l^L-Cli€>o ^/c. 03 

(A) - (C) (i. 02 (A) (C) «,^\rf^mm(D 

{iLm^'eti^timAufcmmx^i>o 

[0 03 0] JLo, 04 (A) (C) SO'05«. D 
V D 3^CC^:bii/c*^^S:af7tJS«:3pJffl OrlfttitJ bfcC 
Dmr"^ :^^(Dmmx^-yX. 04 (A) tiCD-R 
OM. 04 (B) iiCD-RW. 04 (C) iiCD-R 

(^mm) . 05«cD-R (^mm) ^f^x^^^n 

-en K'5''r::^CcifA0/c<!:#^C*ltH?n^RF. TE, 
F ERC/:7 ^ -ij:^V-^m} ( F - s c h ) ^^ti^ 
tlTjkLXi,^^. ^fc. 06 (A) {B>SO'07 (A) 

(B) 04 (A) - (C) RZ^m5(fCi&l,'f?>m^<D 

iiim^'tti^txiijkofcmmx^^^ 

[0 03 1 ] ^/c. 0 8 (A) (C) tJ. yV-'yly 
08 (A) 5iDVD-RAM, 08 <B) »DVD 



(5) ^RFga2 0 0 0-3 1 5 35 5 

8 

-ROM. 08 (C) «DVD-RW7^-f X^*-&n^ 

n»A b /c i ic^itfi 5 n 6 F E Ro'T E iffijfi ^^n-e 

n^L/rc^So Mtc, 09 (i. Tfef'-/ ^^c^SM^JtvG 
/cRF. FE. FZC. TESO'WBLCD^^b^fl^O/c 

[0 03 2 ] fe^T. :^^mmmmmic%^mmmw(D 
mmmmiim^m i oso'0 1 1 i:mmLximiri>^ 

10 K (LD) <D^^y-RU^m<Dyt^J^^W^mr^ (S8 

0 1 ) „ ^mmmmx^tDVDyt^mm^^tifctiEL 
(S 8 0 2). r"-^ :^^^mm^titctnm$ri^t. 

y ^-ij::^r^9-:x:L-^^fj]miiLm^cWi^LXv'^ x 

*0Sytat>cc^JSUSmiEllS^S:^-r^ (S 8 03 ) „ 
[0 03 3] ;XC>r\ Tfet' ^ :7* 1 0 2 «1f-*$IJ 

Vmioeomm^c^K^y :t-iy:^'^-9'. EP^. 

-;trX1f-^r ^:/:7'^|giS-r^ (S8 0 4) <b|HlB#tC. 
20 RFRO^If-T^X^-gpi 0 4{i, Ttb* ^ >:/ :7*1 0 

2\^(D^^mm^^^mt)^ti^mmnn'^^^RFm^. 

:7 :t Ji-^-m-^F ESO^ h ^ > i^x^-fi# 
TE^t^UJL. RFft^€:RF U-<;U^!±ig|50c. FEff 
^^F Z C^gB2 0 1 <!: F E U-<;U«lffi§R2 0 4CC, 
SafTE«#^&TEU-^il/«lffiSP2 0 5CC. ^tx^tiffl 
^Ur. FZCi^gB2 0Ui. FEft-^7!?^A 
;^Sn-5<!:FE(i-^^^0CC/j:^(ag. IP^. iEU<:7:t 
-tf::^$tlfciiS^¥^mLXy :t-:^y^ir-^iy^)i^^ 

asp2 0 3ccffi:^?-r^o 

30 [0 0 34 ] C(Di#. ^ :^^(Dmm('C^-?XktF Z 

-^r ^y^racDPa. RF u-^;ut^iaig|52 0 2«A:^;5 
n^RFM-^(7>U-<;b^«^aL. FE U-^>'l/^tHa52 0 

4 ^JA;^? § n€> F E fi#(D L r X 1^ fij 

SiJgP2 0 6CCtli:^j-r'5 (S 8 0 5 ) o 

[0 0 3 5 ] ycC^r. F Z Ci^g|52 0 HC J: 0 F Z C 
^mf)^^m^ti^t (S8 0 6) . y 
^)V^mi2 0 3\t.nXititc^ H :^^ii^CD^^X^^ 
^^DVDI^r^-S^i'&^iJgiJ-r'S/cat^tc. FZCfiia*^6 
40 :7^-;^;<it - ^iSff^O^E u ^ >'U* t^tB i^xf h:^^ 
#iJSiJgP2 0 6 CCtU:;^?-r ( S 8 0 7 ) o 
(0 0 3 6 ] C(Di€?. 4>U. F E U/-^Jl/*5/jNSt>i. 
FZC7&^|^tB$n?:ct^C<!:4>ab€>/c5?). ©Pi(S80 
^) XFZCtmm^tit^^^h. y *-t}::KV-^mi 
(DSJiU-c;U4>t^^tH3n«cli/c«>. c<Di*«. y*- 

So 

[0 0 3 7 ] ^Xl^r. >':t-:^::^t^-^T*:;r'';05^TU 
fcti>t'ite^^n^rh iSBOB) ^ C<Ot^. y^- 
50 :^7X1f--^T->':7';&^^73nT3felii4yJ««3n4<!:. 
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Pi (S8 0 5) tcRorsias, ip^. rf. fescx 
•y^-iiT.-^-- ^micoms. \y^}\^^mm l rmm-r 

;^1f-^y'^>^J|?f"r^ (S 8 09) . 
[0 0 3 8 ] :7^--:^;^-t^>-^tS^»5>;&5j^j-r 

s<t(s8io).SFg(s803) rsssn/cjsa 
(S8 0 3) tcKorJiii!u/ciafi*3goii-r (S8 i 

1 ) o IP-^. gPi ( S 8 0 3 ) -QWt&^tiicimMmc 
C:f§ISPg (8 0 4-8 1 1) 4SffiLrtf^o 

[003 9 ] ^^c^r. ^n^no^oiILll^f3n€>s 

^Ct^ffl S n/c F ERCKR F COS S;AcfflcD^j^ 

/c7=^X>70«H^WSrj-rS (S8 1 3) o 

[0 04 0] iP%. X^vO^JfASn 
i :7 :t :^ ;^ if - ^ t f o T # A 3^ n /c 7^ ^ X ^ C 

^©/cfi?)(7) :7 ^ - :^ X T ^7 ^ :x X - (CEP^jn-r -5 llff CD 

i©f$*:7^^;^X1f-^ig^?f$ (F - s c h) tm^o C 

x-r^iig^Fzcffigic^^o 

[0 04 1 ] *S|]teff$!!g«DVD«CDl>'-1f'-^-r:^'- 
h'f)^fbmt}^ti^ycm m^^t. 6 5 0nm^/c&J6 3 
5nm) CCj:^:7 4--;^X1f-^?:tf ^»<i:#. FZClit 
SV^ktii 3 n-S :7 =f - :«7X -y-- 9'mi<DmK iy^JVim 
fflbr. }f A$n/cf'^X^:d5CD^r*)'57&>D VDIS 

r$>^;:>^^E55^-r€)o ccr\ c DfflT^iK-cA-s 7 8 o 
V D m^m(D:^t(imSiRz^ y^-tiTs ^^^-a- -5 s s 

<!: Lr D V Dffl7feai^*»JfflT-&o 
[0042]S2 (A)'-(C) (DDVOmf'-f Xt5? 

04 (A) - (C) RO'SSCDCD^Sf'-YX^cLO 
FZCfia^rfittgr-^xb. DVDmf'^X^aa^XDIS 
f'-f X^tJ«3iaij;rj:||(^/ci?)F Z C{4;i;0m(.HC^;^j:^ 
CDJ3:l. 2mm. DVD«0. 6mm) 
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-r-/ X>7ifiJgiJSP2 0 FZC(ag;&^e)«iai3 

[0 04 3 ] ^(Ix^^. Fzc&mix^mrifcy 

CD.^i^iJKL. /h2C><!bDVDm<hC/ria|#«:fflSiJ-r 
4Ci^^r*€»o — *v FEU-^;!/;&5/hS<TFZC3&^ 
^L^rc^i©^. 06 (A) (B) RUmi 

10 (A) (B) cOiS-^^^:. :7^-:^xi^-^u^;l.fe*^(±l 

[0 04 4] -77. ±aiL./cia?M^CJ:J3CDI^7=^X:J7 
X^^:fy\ DyDmy" A :^^X$>^f)^:^m^^\^ti^t. 

^mmLxn&ir^ c tf)^x^ 

[0 04 5] Ji(T. 04 (A) - (C) . 05. 06 

(A) (B) SO'07 (A) - (B) ^#fiSLT. CD 

20 mc-oi.^xmm^^o ^t-r. cD-ROM^c^oc^r^^. 

04 (A)SO'06 (A) ^C^L/c<J:5C<:. 6 5 0nm 
*/c«7 8 OnmOa^gtC^tUr. FESC/RFOVp 

tt. 04 (B)SC/0 6 (B) CC7KL/t<l:^>{C. 65 0 
n m ^C>ft L r ^ J F E R R F (T:) V pp:;:)^ ^> SacD A ^ 
3. fiP^. U-^JI/^:#T€>50^. 7 8 0 nmCC*tUTti/h 

[0 04 6] MCC, CD-RiC*5C^r^i. 04 (C) R 
30 O'07 (A) C(:^u/cj:^ic. fe^3^liSS^*7t)5^j:l^/c 
2t>. 6 5 0 nmiC^^Ur F ESO'R F (DVpp7t)VJ\5c^, 
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6. DVD-RW^iA/1 2) CCJ:0. DVD-RAM 
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